Introduction {#s1}
============

People live in complicated societies and may belong to many social categories simultaneously. Importantly, how a person is perceived may vary depending on those categories or combinations of categories. Cross-categorization refers to the process of classifying persons according to two categories. Recently, research has begun to explore people\'s evaluations of persons belonging to crossed-categories (Urada et al., [@B49]; Bodenhausen, [@B4]; Sesko and Biernat, [@B43]; Freeman and Ambady, [@B21]; Johnson et al., [@B25]; Neuberg and Sng, [@B35]; Penner and Saperstein, [@B37]; Kang and Bodenhausen, [@B27]). The accessibility and functional significance of each category can affect perceptions of the cross-categorized target. The functional significance of a category refers to the dominance of the category\'s influence on the perceiver\'s evaluations of a target in a specific situation It has been demonstrated that the perceiver\'s attributes and the context can influence the functional significance of a category when considered in isolation. Extending previous research (Turner et al., [@B48]; Crisp and Hewstone, [@B11]), in the present study we focused on the age and wealth crossed-category and tested the co-effect of the perceiver\'s attributes (attitudes toward each simple-category) and the context (the behavior of the target) on functional significance.

The conflicting natural and social crossed categories
-----------------------------------------------------

Previous research on the perception of cross-categorized targets focused on explicit and relatively unmodifiable natural categories, such as gender or race, including the cross of race and gender (Johnson et al., [@B25]; Klauer et al., [@B31]; Schug et al., [@B40]), race and age (Kang et al., [@B28]), and age and gender (Klauer et al., [@B30]; Cloutier et al., [@B9]). One exception was a study by Smith et al. ([@B45]), in which both categories were social categories (i.e., a target could be categorized as a baseball player and a gambler as well).

Major natural categories dominate the early stages of person perception (Dovidio et al., [@B17]; Ma and Correll, [@B34]). However, when the perceiver has sufficient time, capacity, and motivation, targets will be categorized in terms of multiple categories (Pendry and Macrae, [@B36]), which include natural categories as well as social categories. In this context social categories may play an important role in stereotype evaluation. One social category that perceivers commonly use is Social Economic Status, and based on the wealth component of this category, individuals can be classified as rich and poor targets. This category was one focus of the current study.

Stereotypes about the rich and poor can be conceptualized in terms of Fiske et al. ([@B20]) stereotype content model (SCM), which assumes that people tend to evaluate others based on the two dimensions of warmth and competence. Competence refers to position in the status power hierarchy, whereas warmth refers to cooperation within one\'s own group (Abele and Wojciszke, [@B1]). The stereotype link to the rich is low warmth and high competence (Piff et al., [@B38]). However, the poor target is perceived as having low warmth and low competence (Fiske et al., [@B20]). The negative stereotype of the poor may decrease their probability of receiving an equal professional development opportunity, and perceptions of an imbalance in social wealth distribution may lead to hatred of the rich, thus further increasing the risk of social instability. Therefore, research on the wealth category is of great applied value.

With regard to the natural category examined in this study, we focused on age, which has received less attention than other major natural categories such as sex or race. The old target is perceived as showing high warmth (Kite et al., [@B29]; Chasteen et al., [@B8]) and low competence (Hess et al., [@B23]; Eich et al., [@B18]), whereas the young target is perceived as showing low warmth and high competence (Song et al., [@B47]).

The old-rich target elicits conflicting stereotypes, as there is a high warmth and low competence evaluation for *old*, but a low warmth and high competence evaluation for *rich*. The young-poor target is also in a conflicting stereotype group as there is a high competence evaluation of the young target and low competence evaluation of the poor target. In cross-categorization involving conflicting stereotypes, the two sub-categories, which refer to *old* and *rich* categories when evaluating the old-rich target, and *young* and *poor* categories when evaluating the young-poor target, are subject to a competition for mental dominance, and they may not have equal psychological significance to the perceiver (Crisp and Hewstone, [@B11]). Thus, the salient and dominant category in conflicting crossed-categories (i.e., the category with high functional significance) can determine the perception of this target as negative or positive. In the current study, we only focused on this aspect of cross-categorized groups, namely the functional significance of conflicting stereotypes.

The relation between the perceiver\'s attributes and functional significance
----------------------------------------------------------------------------

In the case of cross-categorization, the most relevant and accessible category will stand out (Bodenhausen, [@B4]), and when context information is not given, the degree of accessibility is determined by two factors about the perceiver\'s attributes. First, accessibility is determined by the strength of the perceiver\'s attitude (stereotype) toward the relevant categories. The category about which people have strong attitudes tends to attract attention and to be the dominant category (Fazio et al., [@B19]; Crisp and Hewstone, [@B11]). Second, accessibility is determined by the perceiver\'s past experience in categorizing a particular person or other social object. The perceiver who had previously judged the target as belonging to one category would likely categorize the target in a similar way in the future (Smith et al., [@B46]).

SCM predicts conflicting stereotypes of old-rich targets with respect to both warmth and competence, but for young-poor targets, the conflicting stereotype occurs only with respect to competence. Thus, we focused on the functional significance of the categories *old* and *rich* with respect to evaluations of both warmth and competence, but for the categories of *young* and *poor* we focused only on the evaluation of competence. The stereotype strength is the key factor influencing the dominant category (Fazio et al., [@B19]; Crisp and Hewstone, [@B11]). However, the warmth stereotype strength is similar for old and rich targets (Fiske et al., [@B20]). Thus, it is difficult to recognize the dominant category of the old-rich target in the warmth evaluation only based on the stereotype strength. Furthermore, as a fundamental natural category, age is more visible and easily identifiable than wealth, and thus it is more accessible. Therefore, age is repeatedly used to categorize people in daily life, and this repeated practice may make the age category more accessible to the perceiver than the wealth category. Thus, we assumed that in the warmth evaluation of the conflicting categorization (old-rich), the age category would be the dominant category (H1).

For the competence evaluation of the old-rich and young-poor targets, the age category is also more accessible. However, the perception of competence is always closely connected with a person\'s wealth (Cuddy et al., [@B13]), and the stereotypes of competence in relation to the wealth category were shown to be stronger than the stereotypes of competence in relation to the age category in a previous investigation (Fiske et al., [@B20]). Thus, the competence evaluation results in an emphasis on the wealth category. We assumed that in the competence evaluation of conflicting categories (old-rich and young-poor), the wealth category would be the dominant category (H2).

The relation between context information and functional significance
--------------------------------------------------------------------

Context information and specific mental schemas (stereotypes) that are triggered by a combination of categories can influence perception of the crossed-category target (Casper et al., [@B6]). The parallel constraint satisfaction model suggests that different context information activates different subsets of a network of connections, and thus the dominant category and the evaluation of the target would change across contexts (Kunda et al., [@B32]; Crisp and Hewstone, [@B11]). One important question is how context moderates perceptions of crossed-category targets, to understand what circumstances give rise to activation of some stereotype components and inhibition of others.

One form of context can be situational factors, e.g., a white female target in a group of black and white men (Van Rijswijk and Ellemers, [@B50]), and it has been demonstrated that the category that is unique, clear, and prominent in the situation is the dominant category. Context can also be the behavior of the target, and it was this kind of context that was examined in the current study on the age and wealth cross-categorization. Specifically, we analyzed the co-effect of (a) the perceiver\'s attitude (stereotype) toward the relevant categories and (b) context in the form of the target\'s specific behaviors, on the functional significance of each category.

Turner et al. ([@B48]) showed that, when the behavior is consistent with the stereotype of a particular category (nominative fit), this category would be the dominant category, as the behavior information directs the perceiver to the stereotype-consistent category. However, a large number of studies since then have found that the perceiver pays attention to the target that contradicts the stereotype expectancy (Bettencourt et al., [@B2]; Dickter and Gyurovski, [@B15]; Garcia-Marques et al., [@B22]; Jerónimo et al., [@B24]). People engage in more effortful cognitive processing (Jerónimo et al., [@B24]), reorganize the "wrong description" (contradicting the expectancy), perceive the stereotype-inconsistent target as atypical, make more explanations about and prefer external attributions for the behavior (Sekaquaptewa et al., [@B42]; Sekaquaptewa and Espinoza, [@B41]), and make the stereotype-inconsistent behavior conform to their stereotype. Furthermore, the shifting standards model suggests that the target is evaluated with reference to the stereotype expectations of that particular category; the perceiver makes extreme judgments (Biernat and Vescio, [@B3]) and uses ironic language more often in response to the target who behaves in a manner contrary to expectation (Burgers and Beukeboom, [@B5]), so as to maintain stereotypic expectancies. Thus, the category associated with counter-stereotypic behavior attracts more attention, and we suspected that these categories may dominate the perception of cross-categorized targets.

In the warmth evaluation of the conflicting categorization of old-rich targets, we assumed that counter-stereotypic behavior would dominate the perception of cross-categorized targets. When the old-rich target shows low warmth behavior, the low warmth behavior contradicts the stereotype expectation of someone who is old. Thus, the *old* category would be expected to be the dominant categorization in the perception of the old-rich target that shows low warmth behavior (H3a). By contrast, the *rich* categorization would be the dominant categorization in the perception of the old-rich target that shows high warmth behavior (H3b). Furthermore, in the competence evaluation of the conflicting cross-categorized target (i.e., young-poor and old-rich), when the target fails, the *young* categorization should be the dominant categorization for the young-poor target, and the *rich* categorization should be the dominant categorization for the old-rich target (H3c); when the target succeeds, the *poor* categorization should be the dominant categorization for the young-poor target, and the *old* categorization should be the dominant categorization for the old-rich target (H3d).

Overview of the current study
-----------------------------

We conducted a pilot study and two larger studies to test the functional significance of conflicting stereotypes, focusing on the cross-categorization of age and wealth. The purpose of the pilot study was to verify that these categories did generate conflicting stereotypes, and furthermore to evaluate the functional significance of each category in cross-categorized groups. A categorization task was used in which the participants categorized the target (using both simple categories and crossed categories) as showing high competence or low competence and as showing high warmth or low warmth. In Study 1, the participants used rating scales to evaluate the warmth and competence of the young, the old, the rich, the poor, the old-rich and the young-poor target. Regression analysis was conducted to test the effect of attitude about the simple-category target on the perception of the cross-categorized target, and relative weight analysis was conducted to quantitatively analyze the functional significance of each category. Study 2 tested the functional significance in specific scenarios to determine whether the dominant and weaker categories varied depending on context, and tested the co-effect of the "attitude about the simple-category" and the "behavior of the target" on the perception of the cross-categorization. The dependent measures included direct (warmth and competence evaluations) and indirect (attributions) stereotype evaluations.

Pilot study: the examination of age and wealth categories in terms of the SCM and qualitative analysis of functional significance {#s2}
=================================================================================================================================

The first purpose of the pilot study was to verify the SCM in relation to the age and wealth categories. We expected to find that *old* would be the high warmth and low competence group, *young* and *rich* would be the high competence and low warmth groups, and *poor* would be the low warmth and low competence group, constituting conflicting stereotype groups. The second purpose of the pilot study was to qualitatively explore the functional significance of the conflicting stereotypes.

Method
------

### Participants

A total of 45 students from a university in central China volunteered to participate in this study. Data from one additional participant were not included in the analysis because of an incomplete categorization task. The participants\' ages ranged from 18 to 30 years (*M* = 22.78, *SD* = 3.00), and there were 18 males (40.0%) and 27 females (60.0%).

### Materials and procedure

Permission was obtained from the university ethics committees. Participants were recruited and invited to the laboratory where they were introduced to the categorization task. After receiving a description of the study, participants gave written informed consent. They received a small gift (candy) at the end of the study.

The Categorization Task: The task materials consisted of eight "identity cards." Each identity card presented a very simple head-and-shoulders photo silhouette in black-and-white on the left side of the card (Dommelen et al., [@B16]) and the identity information in text on the right side of the card. Samples of identity cards can be seen in the Supplementary Material. The participants could not recognize the gender or age through the photos, and the identity text was the only useful information. On four identity cards, a simple category was depicted (*old, young, poor*, and *rich*). Crossing wealth and age led to four category conjunctions, which were presented on the other four cards (the old-rich, the young-rich, the old-poor, and the young-poor). Each identity card was presented three times to each participant.

The first task was the warmth categorization, in which participants placed targets into one of two boxes labeled "high warmth (kindness and friendliness)" and "low warmth (kindness and friendliness)." The second task was the competence categorization, in which participants placed targets into one of two boxes labeled "high competence (confidence and intelligence)" and "low competence (confidence and intelligence)." After being shown an example identity card, participants were asked to categorize the full set of cards into the two boxes (high vs. low warmth and high vs. low competence). The cards were presented in random order, and the participants were given enough time to evaluate the targets and finish the task. Participants were de-briefed after the task.

The frequency with which each participant assigned a specific card into the high competence box or the high warmth box was calculated, and it ranged from 0 to 3 because each card was presented three times. The categorization task has been widely used in previous research by assigning the target to the "in-group (us)" box or the "out-group (not us)" box, and it has been demonstrated to be an effective task to categorize the cross-categorized target (Singh et al., [@B44]; Dommelen et al., [@B16]).

Results
-------

Chi-square tests were conducted to compare the number of people choosing the high competence/warmth box for each target 0, 1, 2, or 3 times with the expected value of 45/4 = 11.25. As shown in Table [1](#T1){ref-type="table"}, the results showed that 23 subjects assigned all three *old* targets into the high warmth box, which is significantly higher than the expected value (χ^2^ = 21.76, *p* \< 0.001). The frequencies with which participants placed all three young targets into the high competence (*n* = 29) and high warmth boxes (*n* = 20) were also significantly higher than the expected value (χ^2^ = 47.36, *p* \< 0.001; χ^2^ = 10.20, *p* \< 0.05). As for wealth, the frequencies with which subjects placed all three rich targets into the high competence (*n* = 34) and high warmth (*n* = 3) boxes and assigned all three poor targets into the low competence (*n* = 31) box were both significantly different compared with the expected value of 11.25 (χ^2^ = 65.13, *p* \< 0.001; χ^2^ = 12. 51, *p* \< 0.01; χ^2^ = 50.20, *p* \< 0.001). The results indicate that the young-poor target presents a conflicting stereotype group in the competence evaluation, and the old-rich target presents a conflicting stereotype group only in the warmth evaluation.

###### 

**Absolute frequency of categorizations for the high warmth and the high competence category in the pilot study**.

               **High warmth category**   **High competence category**                            
  ------------ -------------------------- ------------------------------ ---- ---- ---- ---- ---- ----
  Old          2                          7                              13   23   12   13   8    12
  Rich         14                         19                             9    3    1    1    9    34
  Young        6                          8                              11   20   1    1    14   29
  Poor         7                          10                             18   10   31   10   3    1
  Old-rich     3                          8                              12   22   1    3    6    35
  Young-poor   12                         10                             17   6    21   5    11   8
  Old-poor     7                          13                             11   14   38   5    1    1
  Young-rich   16                         9                              14   6    5    3    7    30

N = 45, the data in the table refers to the number of subjects assigned targets 0, 1, 2, or 3 times into the high warmth/competence category. As young-poor target presents a conflicting stereotype group in the competence evaluation (young target is perceived as high competence, and poor target is perceived as low competence), and great majority of subjects assigned all three young-poor targets into the low competence category. Thus, we could assume the strength of the high competence stereotype of the young target was lower than the strength of the low competence stereotype of the poor target, and the poor was the primary category in the competence evaluation of the young-poor target.

Furthermore, the frequencies with which participants placed all three old-rich targets into the high warmth (*n* = 22) box and high competence (*n* = 35) box, and assigned all three young-poor targets into the low competence (*n* = 21) box were significantly higher than the expected value of 11.25 (χ^2^ = 17.31, *p* \< 0.01; χ^2^ = 67.98, *p* \< 0.001; χ^2^ = 12.87, *p* \< 0.01). Thus, for warmth evaluations of the old-rich target, *old* was the primary category, and in the competence evaluation of the young-poor target, *poor* was the primary category. H1 was supported. H2 originally made predictions about both the competence evaluation of the young-poor target and of the old-rich target, but we were only able to test the former component because in our pilot study *old* and *rich* did not constitute a conflicting cross-category in the competence evaluation. Thus, the dominance of the wealth category could not be fully confirmed. The results regarding the young-rich and old-poor combinations can be seen in Appendix [A](#SM1){ref-type="supplementary-material"} (Supplementary Material).

Discussion of pilot study
-------------------------

The results of the pilot study do not fully comply with the SCM, as old targets were not perceived as incompetent. One possible methodological reason is that the term "old" used in the stimulus material may have been interpreted differently by the participants than was intended, and there may be large differences especially concerning competence if one thinks of an "old" person who is 55 or 90 years old. Another reason may be that part of the definition of competence, namely intelligence, could have been interpreted as meaning either fluid intelligence or crystallized intelligence, or both. Furthermore, young targets were perceived as warm rather than cold. This may be because the participants were in-group members of the *young* category, and thus they have made positive evaluations of the young target.

Although not fully consistent with the SCM, the pilot data do provide two examples of conflicting stereotype groups (old-rich target in the warmth evaluation and young-poor target in the competence evaluation), and these could be used as stimuli in Studies 1 and 2. Furthermore, the results showed that, *old* was the dominant category in the warmth evaluations of the old-rich target, and *poor* was the dominant category in the competence evaluation of the young-poor target.

There were limitations in the identity card categorization task used in the pilot study. Participants could only classify targets as being in the "high" or "low" warmth/competence-group, and there was no "middle" or "cannot decide" category. This may lead to an overestimation of stereotypical trait ascriptions, as subjects were forced to choose either the "high" or the "low" box even if they had no clear preference. In addition, using each identity card three times to represent the distinct categories and category conjunctions artificially increases power. Furthermore, demand characteristics may have played a role, and some participants might have been aware of what was being measured by the task.

The pilot study identified the dominant category in the warmth evaluation of the old-rich target, and in the competence evaluation of the young-poor target. However, the pilot study did not assess the relative weight of each category quantitatively. Thus, quantitative analyses were needed to directly compare the relative weight of each category.

Study 1: the relative weight of simple categories in the perception of conflicting stereotypes {#s3}
==============================================================================================

The pilot study demonstrated the functional significance of each of the simple categories to which the old-rich and young-poor targets belonged. However, the pilot study did not assess stereotype quantitatively, and it did not calculate the relative weight of each category in the stereotype evaluations of the cross-categorized targets. In Study 1, we used regression analysis to directly examine the relative importance (weight) of each category by asking the participants to use rating scales to evaluate the warmth and competence of targets belonging to simple categories and crossed-categories.

Methods
-------

### Participants

A total of 104 students from a university in central China participated in this study. The participants\' ages ranged from 17 to 23 years (*M* = 19.38, *SD* = 1.17), and there were 20 males (19.2%) and 84 females (80.8%). There were 51 participants from rural areas (49.0%) and 53 from the city (51.0%). When asked to rate how wealthy they were, three participants described themselves as "very poor" (2.9%), 29 participants described themselves as "rather poor" (27.9%), 62 participants described themselves as "average" (59.6%), and 10 participants described themselves as "rather rich" (9.6%).

### Materials and procedure

Permission was obtained from the university ethics committees to conduct this study. The questionnaire was administered to the students in a class during one class period. Two trained data collectors administered the questionnaire according to a manual of procedures to standardize the data collection process. Participants gave written informed consent after receiving a description of the study, and they received a small gift (candy) at the end of the study.

The participants were asked to evaluate the warmth and competence of six targets (the old, the rich, and the old-rich targets; the young, the poor, and the young-poor targets). As an introduction, participants were told that this was a social perception task, and they were asked to evaluate some strangers\' personalities on the basis of a limited amount of information. The six identity targets were presented on identity cards (refer to pilot study). The presentation order of the targets was counterbalanced, and it complied with the principle that the first two cards presented were simple-category cards (e.g., old, rich), followed by a card crossing the two simple categories (e.g., old-rich). Competence was evaluated with three traits: competence, intelligence, and confidence. Warmth was also evaluated with three traits: warmth, friendliness, and kindness (Fiske et al., [@B20]; Judd et al., [@B26]). Participants were asked to rate each adjective according to its descriptiveness of the target on a scale from 1 (*not at all descriptive*) to 5 (*very descriptive*). The sum of the three items (warmth or competence) was the final score. The higher the score was, the higher the perceived competence or warmth of the target was. The participants were then de-briefed. This method, measuring explicit attitudes toward the target, has been widely used in previous research, and it has been shown to be valid (Judd et al., [@B26]; Corcoran et al., [@B10]; Kang et al., [@B28]). In the current study, the internal consistency reliability (α) was 0.76 for the competence measure and 0.86 for the warmth measure.

Results
-------

The correlations presented in Table [2](#T2){ref-type="table"} indicated that the warmth evaluation of the old-rich target was significantly positively correlated with the warmth evaluation of the rich target and of the old target. Additionally, the competence evaluation of the young-poor target was significantly positively correlated with the competence evaluation of the poor target, although not correlated with the competence evaluation of the young target. The results about the correlation among the competence ratings for old, rich, and old-rich target, and the warmth ratings for young, poor, and young-poor targets can be seen in Appendix [B](#SM1){ref-type="supplementary-material"} (Supplementary Material).

###### 

**Correlations among all the variables in study 1 and descriptive information**.

         **1. Old warmth**                         **2. Rich warmth**                        **3. Old-rich warmth**                    **4. Young competence**                 **5. Poor competence**                    **6. Young-poor competence**
  ------ ----------------------------------------- ----------------------------------------- ----------------------------------------- --------------------------------------- ----------------------------------------- ------------------------------
  1      −                                                                                                                                                                                                               
  2      0.28[^\*\*^](#TN2){ref-type="table-fn"}   −                                                                                                                                                                     
  3      0.60[^\*\*^](#TN2){ref-type="table-fn"}   0.49[^\*\*^](#TN2){ref-type="table-fn"}   −                                                                                                                           
  4      0.31[^\*\*^](#TN2){ref-type="table-fn"}   0.32[^\*\*^](#TN2){ref-type="table-fn"}   0.37[^\*\*^](#TN2){ref-type="table-fn"}   −                                                                                 
  5      0.17                                      0.23[^\*^](#TN1){ref-type="table-fn"}     0.15                                      0.22[^\*^](#TN1){ref-type="table-fn"}   −                                         
  6      0.02                                      −0.05                                     0.20[^\*^](#TN1){ref-type="table-fn"}     0.12                                    0.35[^\*\*^](#TN2){ref-type="table-fn"}   −
  *M*    10.79                                     8.00                                      10.45                                     10.85                                   8.34                                      8.71
  *SD*   2.15                                      2.20                                      2.27                                      1.82                                    2.17                                      2.20

N = 104,

p \< 0.05,

p \< 0.01, scale range: 3--15.

We next used linear regressions to explore the relationship between the evaluation of targets belonging to the simple categories and crossed categories. For the warmth evaluation of the old-rich target, we conducted a regression analysis to test the warmth evaluations of the old and rich targets as predictors of the warmth evaluation of the old-rich target. The first block included the demographic variables: age, gender, wealth, and Hukou (a family registration program that serves as a domestic passport and divides residents into two groups: urban and rural). The second block included the warmth evaluation of the rich and the old targets. The warmth evaluation of the old-rich target was the dependent variable. As can be seen in Table [3](#T3){ref-type="table"}, the regression analysis indicated that, after controlling for the demographic variables, the warmth evaluations of the old target and the rich target were significantly associated with the warmth evaluation of the old-rich target (β = 0.51, *p* \< 0.001; β = 0.34, *p* \< 0.001). Next we tested if one of the simple categories was dominant. Relative weight (*RW*) analysis is a useful technique to calculate the relative importance of predictors (independent variables) when they are correlated with each other (LeBreton and Tonidandel, [@B33]). This analysis indicated that the relative weight of the *old* category (*RW* = 0.30) was greater than the relative weight of the *rich* category (*RW* = 0.17), providing further support for H1.

###### 

**Hierarchical Linear Models of simple-category evaluations in relation to crossed-category evaluations (*N* = 104)**.

                  **Warmth evaluation**                                               **Competence evaluation**                                                              
  --------------- ----------------------- ------------------------------------------- --------------------------- -------- ------- ----------------------------------------- ---------------
  Age             0.10                    0.12                                                                    Age      0.10    0.93                                      
  Gender          0.03                    0.32                                                                    Gender   −0.05   −0.50                                     
  Wealth          0.07                    0.87                                                                    Wealth   0.02    0.15                                      
  Hukou           −0.03                   −0.38                                                                   Hukou    −0.17   −1.76                                     
  Old             0.51                    6.44[^\*\*\*^](#TN4){ref-type="table-fn"}   0.30 (62.84%)               Young    0.04    0.42                                      0.01 (6.65%)
  Rich            0.34                    4.39[^\*\*\*^](#TN4){ref-type="table-fn"}   0.17 (37.16%)               Poor     0.35    3.56[^\*\*^](#TN3){ref-type="table-fn"}   0.11 (93.35%)
  *R*^2^ = 0.48   *R*^2^ = 0.17                                                                                                                                              

RW = raw relative weight, and numbers in brackets refer to rescaled relative weight estimates reported as percentage of predicted variance. Hukou is a household registration system in China, and it includes two types: rural and city, 1 = city, 2 = rural. For Gender, 1 = male, 2 = female;

p \< 0.01,

p \< 0.001.

In the competence evaluation of the young-poor target, we also conducted a regression to analyze the competence evaluations of the young and poor targets as predictors of the competence evaluation of the young-poor target. As can be seen in Table [3](#T3){ref-type="table"}, the results indicated that, after controlling for the demographic variables, the competence evaluation of the poor target was a significant predictor of the competence evaluation of the young-poor target (β = 0.35, *p* \< 0.01), but the competence evaluation of the young target was not a significant predictor (β = 0.04, *p* \> 0.05). The relative weight of the *poor* category (*RW* = 0.11) was greater than the relative weight of the *young* category (*RW* = 0.01), providing further support for H2 in the competence evaluation of the young-poor target. However, the competence evaluation of old-rich target was not tested in the current paper as the old-rich target was not a conflicting cross-category in the competence evaluation, and so the dominance of the wealth category in the competence evaluation of the old-rich target could not be confirmed. The results on the competence ratings of the old, rich, and old-rich, and warmth ratings of the young, poor, and young-poor can be seen in Appendix [C](#SM1){ref-type="supplementary-material"} (Supplementary Material).

Discussion of study 1
---------------------

The results of Study 1 were consistent with the results of the pilot study, further documenting that in the warmth evaluation of the old-rich target, the *old* category was the dominant category, and in the competence evaluation of the young-poor target, the *poor* category was the dominant category. Moreover, the results of Study 1 indicated that the stereotype evaluation of the simple category was positively related to the stereotype evaluation of the crossed category, and the strength of the perceiver\'s stereotype of each category determined the dominant category in the perception of the crossed-category target. In addition, as the context plays an important role in the functional significance of conflicting stereotypes, in Study 2 we tested the functional significance in specific scenarios.

Study 2: the scenario specificity of functional significance {#s4}
============================================================

Study 2 tested the functional significance of conflicting stereotypes in specific scenarios. Participants were asked to use rating-scales to provide a direct index of their evaluations of the warmth or competence of targets with different behaviors. Moreover, inspired by the stereotype explanatory bias approach (Sekaquaptewa et al., [@B42]; Sekaquaptewa and Espinoza, [@B41]), the participants were asked to make attributions about the behavior of the target, and the attributions were taken as an indirect index of their perceptions of warmth or competence.

Methods
-------

### Participants

A total of 156 students from a university in central China participated in this study. Of these participants, 95 evaluated the warmth of the old, the rich, and the old-rich targets, and 61 evaluated the competence of the young, the poor, and the young-poor targets. The participants\' ages ranged from 17 to 27 years (*M* = 19.81, *SD* = 1.66), and there were 41 males (26.3%) and 115 females (73.7%). There were 69 participants from rural areas (44.2%) and 87 from the city (55.8%). When asked to rate how wealthy they were, 5 participants described themselves as "very poor" (3.2%), 36 participants described themselves as "rather poor" (23.1%), 110 participants described themselves as "average" (70.5%), and 5 participants described themselves as "rather rich" (3.2%).

### Materials and procedure

Permission was obtained from the university ethics committees to conduct this study. Participants volunteered to participate for extra course credit. They provided informed consent and were de-briefed after the study. They received a small gift (candy) for their participation.

Six psychology doctoral students screened and chose four scenarios (high competence, low competence, high warmth, and low warmth) from the Judd et al. ([@B26]) list of scenarios, and the scenario nominated most in each category was the final scenario used for that category. The following scenarios were chosen: one high warmth scenario (*X helped a blind woman cross the street*), one low warmth scenario (*X could not be bothered to give directions to a stranger*), one high competence scenario (*X won the yearly award for the employee who contributes most to the company\'s profits*), and one low competence scenario (*X failed a job interview*).

The introduction was the same as in Study 1. The description of the stranger added information about context in the form of behavior information. In order to minimize the demand characteristics and prevent the participants from guessing the purpose of the study, participants were randomly assigned to finish one of two tasks: (a) evaluate the high or low warmth behavior of the old, rich, and old-rich targets, or (b) evaluate the high and low competence behavior of the young, poor, and young-poor targets. The presentation order of the two scenarios (high and low competence or warmth) was random. For each scenario, the participants were firstly asked to evaluate the warmth or competence of two simple-category targets (e.g., *X was an old or rich person, and X helped a blind woman cross the street*), and then asked to evaluate the warmth or competence of the crossed-category target (e.g., *X was an old-rich person, and X helped a blind woman cross the street*). The warmth and competence rating scales were the same as in Study 1. In the current study, warmth and competence evaluation measures both had good reliability (α = 0.86, α = 0.78).

Moreover, after the direct warmth or competence evaluation, the participants were told to think carefully about why the stranger was engaging in the behavior based on the limited amount of information provided, and they were asked to write down one plausible explanation. The participants were being asked to make an attribution about the high or low competence behavior of the young, poor, and young-poor targets or about the high or low warmth behavior of the old, rich, and old-rich targets. Participants were de-briefed after the study.

### Coding of attributions

In the current study, each attribution was rated by the research team on a five-point scale based on the attribution positivity. A positive attribution means that in the participant\'s view, the target is showing high warmth or high competence. Coding was conducted in three steps: (1) creation of an attribution table, (2) creation of a coding manual, and (3) conversion. In the first step, two experts in the stereotype field reviewed all attributions provided by all the participants, and these attributions were classified based on shared semantic meaning. They discussed any disagreements and compiled an attribution table based on consensus. The categories of the attributions in each scenario can be seen in Appendix [D](#SM1){ref-type="supplementary-material"} (Supplementary Material).

In the second step, creation of a coding manual, six doctoral students in the stereotype field rated the positivity of each category of attributions summarized in the first step. Five points were used, ranging from 1 (*in the participant\'s view, X was not at all warm or competent*) to 5 (*in the participant\'s view, X was very warm or competent*). The higher the score was, the higher the attribution positivity was. The integer of the average of the six raters was the final "attribution positivity" score for that type of attribution. For example, in the warmth evaluation of the old-rich target who engaged in high warmth behavior, the semantic category "the target helped a blind woman cross the street because of external benefit (he/she wanted to get a tip)" suggests that the participant made an external attribution rather than an internal attribution for the targets\' helpful behavior; that is, the participant viewed the target as showing low warmth, and the attribution would be given a low score (1) on the attribution positivity scale. By contrast, the semantic category "the target helped a blind woman cross the street because of personal internal attributes (he/she is a very warm and friendly person)" suggests that participant attributed the target\'s helpful behavior to internal rather than external causes; that is, the participant viewed the target as showing high warmth, and the attribution would receive a high score (5) on the attribution positivity scale. These ratings were used as guides for specific scoring of each participant\'s attributions.

In the third step, two other postgraduates who majored in psychology and were blind to the hypotheses of the study converted all of the participants\' handwritten attributions into numeric values (1--5) according to the coding manual made in step two. The sum of the two raters\' scores was the final score of the attribution positivity, and we calculated Kendall coefficients to demonstrate the inter-rater reliability. For the low warmth behavior, the Kendall coefficients were 0.95 (rich), 0.91 (old), and 0.95 (old-rich). For the high warmth behavior, the Kendall coefficients were 0.86 (rich), 0.81 (old), and 0.80 (old-rich). For the low competence behavior, the Kendall coefficients were 0.81 (poor), 0.84 (young), and 0.79 (young-poor). For the high competence behavior, the Kendall coefficients were 0.86 (poor), 0.86 (young), and 0.74 (young-poor). This method of rating attributions has been demonstrated as valid (Song et al., [@B47]), and the attribution positivity was used as an indirect index of stereotype evaluation.

Results
-------

### Correlation analysis

The correlation analysis results can be seen in Tables [4](#T4){ref-type="table"}, [5](#T5){ref-type="table"}. The results indicated that the warmth evaluation of the old-rich target was significantly correlated with the warmth evaluation of the rich and old targets in both high and low warmth scenarios. The young-poor target competence evaluation was also significantly correlated with the young and poor target competence evaluations in both high and low competence scenarios.

###### 

**Correlations among warmth evaluations and attributions about the behavior of the old, rich, and old-rich targets *(N* = 95)**.

         **Warmth evaluation**                     **Attribution**                                                                                                                                                                                                                                                                                                            
  ------ ----------------------------------------- ----------------------------------------- ----------------------------------------- ----------------------------------------- ----------------------------------------- --------------------------------------- ----------------------------------------- ------- ------- ------ ----------------------------------------- ------
  1      --                                                                                                                                                                                                                                                                                                                                                                   
  2      0.46[^\*\*^](#TN6){ref-type="table-fn"}   --                                                                                                                                                                                                                                                                                                                         
  3      0.61[^\*\*^](#TN6){ref-type="table-fn"}   0.48[^\*\*^](#TN6){ref-type="table-fn"}   --                                                                                                                                                                                                                                                                               
  4      0.04                                      −0.002                                    0.06                                      --                                                                                                                                                                                                                                     
  5      0.04                                      0.08                                      0.12                                      0.44[^\*\*^](#TN6){ref-type="table-fn"}   --                                                                                                                                                                                           
  6      −0.02                                     0.03                                      0.20                                      0.38[^\*\*^](#TN6){ref-type="table-fn"}   0.51[^\*\*^](#TN6){ref-type="table-fn"}   --                                                                                                                                                 
  7      0.42[^\*\*^](#TN6){ref-type="table-fn"}   0.18                                      0.18                                      −0.13                                     −0.02                                     −0.07                                   --                                                                                                         
  8      0.22[^\*^](#TN5){ref-type="table-fn"}     0.48[^\*\*^](#TN6){ref-type="table-fn"}   0.23[^\*^](#TN5){ref-type="table-fn"}     −0.01                                     0.22[^\*^](#TN5){ref-type="table-fn"}     −0.04                                   0.23[^\*^](#TN5){ref-type="table-fn"}     --                                                               
  9      0.15                                      0.28[^\*\*^](#TN6){ref-type="table-fn"}   0.54[^\*\*^](#TN6){ref-type="table-fn"}   −0.05                                     −0.01                                     0.04                                    0.33[^\*\*^](#TN6){ref-type="table-fn"}   0.10    --                                                       
  10     −0.14                                     −0.09                                     −0.11                                     0.19                                      0.01                                      0.09                                    −0.02                                     −0.06   −0.07   --                                               
  11     −0.04                                     −0.01                                     0.07                                      0.13                                      0.40[^\*\*^](#TN6){ref-type="table-fn"}   0.20[^\*^](#TN5){ref-type="table-fn"}   −0.15                                     0.07    −0.11   0.15   --                                        
  12     0.01                                      0.06                                      0.06                                      −0.14                                     0.01                                      0.18                                    −0.10                                     −0.12   −0.05   0.12   0.28[^\*\*^](#TN6){ref-type="table-fn"}   --
  *M*    8.54                                      6.61                                      7.36                                      13.01                                     12.12                                     12.56                                   8.37                                      5.06    6.57    9.37   8.76                                      9.25
  *SD*   2.25                                      2.22                                      2.89                                      1.67                                      1.98                                      2.23                                    1.99                                      2.89    3.00    0.97   2.34                                      1.64

p \< 0.05,

p \< 0.01.

###### 

**Correlations among competence evaluations and attributions about the behavior of the young, poor, and young-poor targets *(N* = 61)**.

         **Competence evaluation**                 **Attribution**                                                                                                                                                                                                                                                                                                                                       
  ------ ----------------------------------------- ---------------------------------------- ----------------------------------------- ----------------------------------------- ----------------------------------------- --------------------------------------- --------------------------------------- --------------------------------------- ------- ------ --------------------------------------- ------
  1      --                                                                                                                                                                                                                                                                                                                                                                                              
  2      0.36[^\*\*^](#TN8){ref-type="table-fn"}   --                                                                                                                                                                                                                                                                                                                                                    
  3      0.35[^\*\*^](#TN8){ref-type="table-fn"}   077[^\*\*^](#TN8){ref-type="table-fn"}   --                                                                                                                                                                                                                                                                                                           
  4      0.03                                      0.30[^\*^](#TN7){ref-type="table-fn"}    0.27[^\*^](#TN7){ref-type="table-fn"}     --                                                                                                                                                                                                                                                                 
  5      −0.15                                     0.22                                     0.08                                      0.50[^\*\*^](#TN8){ref-type="table-fn"}   --                                                                                                                                                                                                                       
  6      0.03                                      0.08                                     0.08                                      0.61[^\*\*^](#TN8){ref-type="table-fn"}   0.71[^\*\*^](#TN8){ref-type="table-fn"}   --                                                                                                                                                                             
  7      0.07                                      −0.18                                    −0.24                                     0.01                                      0.11                                      0.12                                    --                                                                                                                                     
  8      −0.07                                     0.20                                     0.18                                      0.10                                      0.08                                      −0.01                                   0.01                                    --                                                                                             
  9      −0.17                                     0.20                                     0.41[^\*\*^](#TN8){ref-type="table-fn"}   0.05                                      0.10                                      0.07                                    0.29[^\*^](#TN7){ref-type="table-fn"}   0.39[^\*^](#TN7){ref-type="table-fn"}   --                                                     
  10     0.22                                      −0.02                                    0.10                                      −0.12                                     0.07                                      −0.02                                   −0.24                                   −0.06                                   −0.08   --                                             
  11     0.03                                      0.15                                     0.23                                      0.21                                      0.19                                      0.29[^\*^](#TN7){ref-type="table-fn"}   −0.07                                   0.19                                    0.19    0.09   --                                      
  12     0.16                                      0.16                                     0.27[^\*^](#TN7){ref-type="table-fn"}     −0.08                                     −0.13                                     −0.01                                   −0.10                                   −0.21                                   0.09    0.24   0.34[^\*^](#TN7){ref-type="table-fn"}   --
  *M*    9.38                                      9.00                                     8.34                                      12.49                                     12.30                                     12.77                                   6.72                                    5.57                                    5.95    9.56   8.62                                    9.13
  *SD*   1.59                                      1.83                                     2.04                                      1.51                                      1.49                                      1.64                                    1.91                                    1.58                                    1.74    0.96   0.90                                    0.92

p \< 0.05,

p \< 0.01.

In the low warmth scenario, attributions for the old-rich target\'s behavior were positively correlated with attributions for the old target\'s behavior. In the high warmth scenario, however, attributions for the old-rich target\'s behavior were positively correlated with attributions for the rich target\'s behavior. Moreover, attributions for the young-poor target\'s behavior were significantly correlated with those for the young and poor targets\' behavior in the low competence scenario, but only significantly correlated with those for the poor target\'s behavior in the high competence scenario.

### The moderating role of scenario in the relations among warmth evaluations of the old, rich, and old-rich targets

Hierarchical linear models were conducted to explore the moderating role of the scenario in the relations among the warmth evaluations of the old, rich, and old-rich targets. The first block included the warmth evaluation of the old target, the warmth evaluation of the rich target, and the scenario. Scenario was a dummy variable, with the low warmth or low competence scenario assigned 0, and the high warmth or high competence scenario assigned 1. The second block included two interaction terms, which were computed as the product of scenario and the mean-centered measure of the warmth evaluation of the old or rich target. The third block included the product term of the three independent variables. As shown in Table [6](#T6){ref-type="table"}, in the second model, the product term of scenario and old target warmth evaluation was significant (β = −0.17, *p* \< 0.05). To further examine this two-way interaction, follow-up regressions were conducted for both the high and low warmth scenarios.

###### 

**Hierarchical Linear Models of the moderating role of scenario in the relation between the simple-category stereotype evaluations and crossed-category stereotype evaluation**.

                                      **Warmth or competence evaluation**   **Attribution**                                       
  --------- ------------------------- ------------------------------------- --------------------------------------------- ------- --------------------------------------------
  Model 1   Old                       0.40                                  5.76[^\*\*\*^](#TN12){ref-type="table-fn"}    0.24    3.66[^\*\*\*^](#TN12){ref-type="table-fn"}
            Rich                      0.37                                  4.87[^\*\*\*^](#TN12){ref-type="table-fn"}    0.11    1.42
            Scenario                  0.11                                  1.57                                          0.35    4.65[^\*\*\*^](#TN12){ref-type="table-fn"}
                                      *R*^2^ = 0.68                         *R*^2^ = 0.31                                         
  Model 2   Old                       0.51                                  5.88[^\*\*^](#TN11){ref-type="table-fn"}      0.28    3.88[^\*\*\*^](#TN12){ref-type="table-fn"}
            Rich                      0.32                                  3.08[^\*\*^](#TN11){ref-type="table-fn"}      0.04    0.37
            Scenario                  0.14                                  1.86[^†^](#TN9){ref-type="table-fn"}          0.36    4.63[^\*\*\*^](#TN12){ref-type="table-fn"}
            Scenario × old            −0.17                                 −2.09[^\*^](#TN10){ref-type="table-fn"}       −0.09   −1.22
            Scenario × rich           0.08                                  0.89                                          0.11    1.15
                                      *R*^2^ = 0.69                         *R*^2^ = 0.32                                         
  Model 3   Old                       0.51                                  5.87[^\*\*\*^](#TN12){ref-type="table-fn"}    0.28    3.89[^\*\*\*^](#TN12){ref-type="table-fn"}
            Rich                      0.32                                  3.07[^\*\*^](#TN11){ref-type="table-fn"}      0.04    0.37
            Scenario                  0.13                                  1.54                                          0.37    4.74[^\*\*\*^](#TN12){ref-type="table-fn"}
            Scenario × old            −0.16                                 −1.59                                         −0.15   −1.74[^†^](#TN9){ref-type="table-fn"}
            Scenario × rich           0.08                                  0.65                                          0.06    0.61
            Scenario × rich × old     −0.01                                 −0.07                                         0.12    1.38
                                      *R*^2^ = 0.69                         *R*^2^ = 0.32                                         
  Model 1   Young                     0.16                                  2.75[^\*\*^](#TN11){ref-type="table-fn"}      0.24    3.27[^\*\*^](#TN11){ref-type="table-fn"}
            Poor                      0.60                                  10.13[^\*\*\*^](#TN12){ref-type="table-fn"}   0.38    4.60[^\*\*\*^](#TN12){ref-type="table-fn"}
            Scenario                  0.23                                  3.85[^\*\*\*^](#TN12){ref-type="table-fn"}    0.30    3.07[^\*\*^](#TN11){ref-type="table-fn"}
                                      *R*^2^ = 0.83                         *R*^2^ = 0.66                                         
  Model 2   Young                     0.09                                  1.08                                          0.25    3.06[^\*\*^](#TN11){ref-type="table-fn"}
            Poor                      0.67                                  8.99[^\*\*\*^](#TN12){ref-type="table-fn"}    0.41    4.22[^\*\*\*^](#TN12){ref-type="table-fn"}
            Scenario                  0.24                                  3.96[^\*\*\*^](#TN12){ref-type="table-fn"}    0.33    2.98[^\*\*^](#TN11){ref-type="table-fn"}
            Scenario × young          0.12                                  1.59                                          −0.03   −0.32
            Scenario × poor           −0.11                                 −1.50                                         −0.05   −0.48
                                      *R*^2^ = 0.83                         *R*^2^ = 0.67                                         
  Model 3   Young                     0.09                                  1.11                                          0.25    3.05[^\*\*^](#TN11){ref-type="table-fn"}
            Poor                      0.67                                  9.19[^\*\*\*^](#TN12){ref-type="table-fn"}    0.41    4.20[^\*\*\*^](#TN12){ref-type="table-fn"}
            Scenario                  0.20                                  3.43[^\*\*^](#TN11){ref-type="table-fn"}      0.28    1.96[^†^](#TN9){ref-type="table-fn"}
            Scenario × young          0.24                                  2.76[^\*\*^](#TN11){ref-type="table-fn"}      0.03    0.19
            Scenario × poor           −0.03                                 −0.42                                         0.01    0.05
            Scenario × young × poor   −0.19                                 −2.50[^\*^](#TN10){ref-type="table-fn"}       −0.07   −0.44
                                      *R*^2^ = 0.84                         *R*^2^ = 0.67                                         

Scenario was a dummy variable, with the low warmth or competence scenario was 0, high warmth or competence scenario was 1. Interaction terms were computed as the product of scenario and the mean-centered measure of the warmth/competence evaluation of the simple category target(s).

p \< 0.1,

p \< 0.05,

p \< 0.01,

p \< 0.001.

As can be seen in Table [7](#T7){ref-type="table"}, in the low warmth scenario, the results of the linear regression indicated that, after controlling for the demographic variables, the *old* warmth evaluation and the *rich* warmth evaluation accounted for significant variance in the old-rich warmth evaluation (β = 0.49, *p* \< 0.001; β = 0.26, *p* \< 0.01), and the relative weight of the *old* category (*RW* = 0.28) was greater than that of the *rich* category (*RW* = 0.14). In regard to the high warmth scenario, the warmth evaluations of the *old* and the *rich* targets both significantly predicted the old-rich warmth evaluation (β = 0.22, *p* \< 0.05; β = 0.44, *p* \< 0.001), and the relative weight of the *rich* category (*RW* = 0.20) was greater than that of the *old* category (*RW* = 0.09). H3a and H3b were supported. The category with stereotype-inconsistent behavior was the dominant category.

###### 

**Hierarchical Linear Models of evaluations of simple-category targets in relation to evaluations of crossed-category targets in specific scenarios**.

  **Dependent variables**                          **Independent variables**   **Low warmth or competence**   **High warmth or competence**                                                                                     
  ------------------------------------------------ --------------------------- ------------------------------ -------------------------------------------- --------------- ------- -------------------------------------------- ---------------
  Warmth evaluation of the old-rich target         Age                         0.03                           0.37                                                         0.11    1.11                                         
                                                   Gender                      −0.06                          −0.65                                                        0.09    0.95                                         
                                                   Wealth                      −0.11                          −1.21                                                        0.27    2.83[^\*\*^](#TN15){ref-type="table-fn"}     
                                                   Hukou                       0.04                           0.49                                                         −0.07   −0.74                                        
                                                   Old                         0.49                           5.43[^\*\*\*^](#TN16){ref-type="table-fn"}   0.28 (66.18%)   0.22    2.24[^\*^](#TN14){ref-type="table-fn"}       0.09 (29.93%)
                                                   Rich                        0.26                           2.83[^\*\*^](#TN15){ref-type="table-fn"}     0.14 (33.82%)   0.44    4.49[^\*\*\*^](#TN16){ref-type="table-fn"}   0.20 (70.07%)
                                                                               *R*^2^ = 0.44                  *R*^2^ = 0.36                                                                                                     
  Attributions about the old-rich target           Age                         −0.10                          −0.91                                                        −0.33   −0.30                                        
                                                   Gender                      −0.00                          −0.02                                                        −0.13   −1.20                                        
                                                   Wealth                      −0.16                          −1.45                                                        −0.08   −0.74                                        
                                                   Hukou                       −0.08                          −0.70                                                        0.24    2.10[^\*^](#TN14){ref-type="table-fn"}       
                                                   Old                         0.33                           3.12[^\*\*^](#TN15){ref-type="table-fn"}     0.10 (94.53%)   0.09    0.88                                         0.01 (12.92%)
                                                   Rich                        −0.00                          −0.02                                        0.01 (5.47%)    0.18    1.71[^†^](#TN13){ref-type="table-fn"}        0.07 (87.08%)
                                                                               *R*^2^ = 0.15                  *R*^2^ = 0.14                                                                                                     
  Competence evaluation of the young-poor target   Age                         0.31                           3.56[^\*\*^](#TN15){ref-type="table-fn"}                     0.19    1.97[^†^](#TN13){ref-type="table-fn"}        
                                                   Gender                      0.03                           0.32                                                         0.07    0.70                                         
                                                   Wealth                      −0.06                          −0.67                                                        −0.03   −0.30                                        
                                                   Hukou                       0.13                           1.40                                                         −0.07   −0.71                                        
                                                   Young                       0.04                           0.43                                         0.06 (10.86%)   0.30    3.11[^\*\*^](#TN15){ref-type="table-fn"}     0.23 (38.67%)
                                                   Poor                        0.77                           8.57[^\*\*\*^](#TN16){ref-type="table-fn"}   0.53 (89.14%)   0.52    5.09[^\*\*\*^](#TN16){ref-type="table-fn"}   0.36 (61.33%)
                                                                               *R*^2^ = 0. 68                 *R*^2^ = 0. 62                                                                                                    

RW = raw relative weights, and numbers in brackets refer to rescaled relative weight estimates reported as percentage of predicted variance. Hukou is a household registration system in China, and it includes two types: rural and city.

p \< 0.1,

p \< 0.05,

p \< 0.01,

p \< 0.001.

### The moderating role of scenario in the relations among attribution positivity ratings of the old, rich, and old-rich targets

In order to explore the moderator role of the scenario in the relations between the attribution positivity ratings of the rich and old targets and the attribution positivity ratings of the old-rich targets, hierarchical linear models were conducted. As can be seen Table [6](#T6){ref-type="table"}, the results showed that the product term of the scenario and the attribution for the old target\'s behavior was marginally significant (β = −0.15, *p* = 0.08). We conducted two follow-up regressions for the high and low warmth behaviors to further explore this two-way interaction.

As shown in Table [7](#T7){ref-type="table"}, in the low warmth scenario, the regression analysis indicated that, after controlling for the demographic variables, attributions for the old target\'s behavior significantly positively predicted attributions for the old-rich target\'s behavior (β = 0.33, *p* \< 0.01); however, attributions for the rich target\'s behavior did not predict attributions for the old-rich target\'s behavior (β = −0.002, *p* \> 0.05). Thus, the relative weight of the *old* category (*RW* = 0.10) was greater than that of the *rich* category (*RW* = 0.01). In the high warmth scenario, attributions for the rich target\'s behavior marginally positively predicted attributions for the old-rich target\'s behavior (β = 0.18, *p* \< 0.1); however, attributions for the old target\'s behavior did not predict attributions for the old-rich target\'s behavior (β = 0.09, *p* \> 0.05). Thus the relative weight of the *rich* category (*RW* = 0.07) was greater than that of the *old* category (*RW* = 0.01). H3a and H3b were also supported.

### The moderating role of scenario in the relations among competence evaluations of the young, poor, and young poor-targets

In order to analyze how the scenario moderated the relations between the competence evaluations of the young and poor targets and the competence evaluation of the young-poor target, hierarchical linear models were used. As can be seen in Table [6](#T6){ref-type="table"}, the results of this third model indicated that the product term of the three variables was significant (β = −0.19, *p* \< 0.05). Follow-up linear regressions were conducted for both the high and low competence scenarios to further examine this three-way interaction.

As can be seen in Table [7](#T7){ref-type="table"}, for the low competence scenario, the results of the linear regression indicated that, after controlling for the demographic variables, the competence evaluation of the poor target was a significant predictor of the young-poor competence evaluation (β = 0.77, *p* \< 0.001), but the competence evaluation of the young target was not a significant predictor (β = 0.04, *p* \> 0.05). Thus, the *poor* category had a greater relative weight (*RW* = 0.53). For the high competence scenario, the regression analysis showed that the competence evaluations of the young and the poor targets were both significantly positively associated with the young-poor competence evaluation (β = 0.30, *p* \< 0.01; β = 0.52, *p* \< 0.001). The relative weight of the *poor* category (*RW* = 0.36) was greater than that of the *young* category (*RW* = 0.23). H3c was not supported, but H3d was supported in the competence evaluations of the young-poor target. However, the competence evaluation of old-rich target was not tested, and so the dominance of the category that contradicted the stereotype expectation in the competence evaluation of the old-rich target could not be confirmed.

### The moderating role of scenario in the relations among attribution positivity ratings of the young, poor, and young-poor targets

Hierarchical linear models were conducted to explore the moderator effect of scenario in the relation between the attribution positivity ratings of the young and poor targets and the attribution positivity ratings of the young-poor target. As shown in Table [6](#T6){ref-type="table"}, the product term was not significant in either Model 2 or Model 3. The Model 1 indicated that attributions for the *poor* target\'s behavior and attributions for *young* target\'s behavior could predict attribution for the young-poor target\' behavior (β = 0.41, *p* \< 0.001; β = 0.25, *p* \< 0.01). The relative weight analysis indicated that the *poor* category (*RW* = 0.38) was relatively more important than *young* category (*RW* = 0.25). H3c was not supported, but H3d was supported in the attributions made for the young-poor target\'s behavior. However, attributions for the high or low competence of the old-rich target were not tested, and so the dominance of the category that contradicted the stereotype expectation in the indirect competence evaluation of the old-rich target could not be confirmed.

Discussion of study 2
---------------------

There was some evidence that the scenario (high vs. low warmth behavior) moderated the functional significance of the young and poor categories in the explicit competence evaluation. In the high competence scenario, *poor* was the dominant category. In the low competence scenario, the relative weight of the *poor* category was less than in the high competence scenario, but was still dominant. However, the moderator effect was not supported by the indirect attribution measurement. This may be because the attribution measure, as an indirect indicator of attitude, is not sensitive enough to detect the moderator effect. With regard to the functional significance of the *old* and *rich* categories, the scenario specificity of the results was verified both in the direct warmth or competence evaluations and in the indirect attribution positivity scores. The two methods obtained relatively consistent results: The *old* category was the dominant category in the perception of the old-rich target\'s low warmth behavior, whereas the *rich* category was the dominant category in the perception of the old-rich target\'s high warmth behavior. There were also some additional findings in the regression model. Specifically, for the warmth evaluation of the old-rich target, the warmth evaluation of the old and rich were both significant predictors. In contrast, for the attribution measure, only the attribution for the old target\'s behavior could predict the attribution for the old-rich target\'s behavior in the low warmth scenario, and only the attribution for the rich target\'s behavior was a significant predictor in the high warmth scenario. We suspect that the perceiver would be likely to evaluate the target based on the two given categories, and the weight of the two categories would determine perception of the crossed-category in the explicit evaluation. However, in the implicit evaluation, the perceiver may only perceive the target based on one dominant category, and the cognition process in the implicit evaluation would be likely to take the shortcut because it is simpler and more concise.

There were some limitations in Study 2. First, only one low warmth scenario, one high warmth scenario, one low competence scenario, and one high competence scenario were used. Although a rigorous process was performed for choosing the appropriate scenarios, the suitability and feasibility of these scenarios still need to be established. Moreover, the rigorous procedure of selecting scenario settings reduces the ecological validity and generalization of the conclusions. Second, it is still necessary to explore whether the causal attribution (external/internal) could be mixed up with trait ascription. For example, an external attribution for high warmth behavior might reflect less trait ascription (in this case "warm") than an internal attribution for high warmth behavior. The analysis of the attribution positivity requires careful consideration in specific contexts.

General discussion {#s5}
==================

The purpose of the current study was to test the functional significance of conflicting stereotypes (i.e., old-rich and young-poor), and to identify the dominant category and the weaker category in these cross-categorizations. The pilot study used a categorization task to verify that these were conflicting categories by identifying perceptions of these categories in relation to warmth and competence. In Study 1, the participants were asked to use rating scales to evaluate the competence and warmth of targets belonging to simple and crossed categories. The results in both the pilot study and Study 1 showed that the *old* category was the dominant category in the warmth evaluation of the old-rich target, and the *poor* category was the dominant category in the competence evaluation of the young-poor target. This shows that the stereotype related to the simple-category was positively associated with the stereotype related to the crossed-category, and the category with the stronger stereotype was the dominant category in the perception of the crossed-category. Study 2 further tested the functional significance of these categories in specific scenarios, and the results varied depending on the situation-dependent behavior of the target. An old-rich target who behaves warmly is judged more in line with one\'s evaluations regarding the rich, whereas an old-rich target that behaves un-warmly is judged more in line with one\'s evaluations regarding the old. However, in the competence evaluation of the young-poor target, *poor* was the dominant category in both high and low competence scenarios. Thus, the hypothesis that the category that contradicts the stereotype expectation is potentially more salient and drives judgments is partly supported.

The *rich* category was the dominant category for an old-rich target that behaves warmly, whereas the *old* category was the dominant category for an old-rich target that behaves un-warmly. The inconsistent conclusions demonstrate the scenario-specificity in the functional significance analysis of old-rich groups (Casper et al., [@B6], [@B7]). As was evident in our findings, it is the stereotype related to a certain category combined with behavior of the target that affects the functional significance (Crisp and Hewstone, [@B11]), and violations of stereotypic expectancy (the high warmth behavior of the rich target, and the low warmth behavior of the old target) attract more attention (Bettencourt et al., [@B2]; Dickter and Gyurovski, [@B15]). It may be because the category that violates the stereotype expectancy would be salient and relatively more accessible, and thus, would be selected as the dominant category. But further research is still needed to determine exactly how this process unfolds.

In the competence evaluation of the young-poor target, we found *poor* was the primary category when the behavior information was not given. Consistent with our hypotheses, the category with the stronger stereotype was the dominant category, and the low competence stereotype of the poor target was much stronger than the high competence stereotype of the young target. When considering the information about the target\'s behavior, we obtained consistent results with *poor* always being the dominant category. The dominance of the stereotype-inconsistent category in evaluation of cross-categorized targets was shown in the warmth-evaluation of the old-rich targets, but not found in the competence-evaluation of the young-poor targets. This might be due to the content of the dependent variable (warmth or competence) as well as the stereotype content (stereotype evaluation of the rich, old, young, and poor targets). We suspect that when there was a stronger stereotype of a certain category, any moderator effect of the additional behavior information would be lessened. The *poor* category dominated the competence ratings relatively independent of scenario. Regardless of the young-poor target\'s behavior, the perceiver would be likely to evaluate the target based on the *poor* category.

There is also another possibility. Most of the participants in Studies 1 and 2 saw themselves as "average" (neither poor nor rich), and thus the *poor* as well as the *rich* category constituted the out-group for most. However, most participants were young and may have seen themselves as in-group members of the *young* category. The results showing that additional behavioral information affected the evaluation of the old-rich target, but not the young-poor target, may have occurred because that stereotype-inconsistent information only dominates the evaluation of cross-categorized targets if the stereotype relates to an out-group category, but not to an in-group category. Further research is needed to verify this assumption.

It should be noted that participants may know examples of particular subtypes of persons, for example philanthropic old, rich people who are warm and caring, and young college students who came from a poor family, but have ambition and ability. Therefore, subtypes, rather than superordinate categories, may be driving participants\' decisions. In addition, when additional identities like gender and race are not specified, participants may impose "male" and "in-group" identities on to the targets they are imagining (Cuddy et al., [@B14]). There also is the possibility that perceptions may be specific to old-rich men or old-rich women based on the previous experience of the perceiver, and the old-rich men may be evaluated differently from old-rich women in terms of stereotype-based assumptions about how targets acquired their wealth. Perceivers would make a positive competence evaluation of the old-rich men if they make the stereotypic assumption that old-rich men earn the wealth themselves, but may make a negative competence evaluation of old-rich women if they assume they acquired the wealth through a relationship with a rich partner.

Although we acknowledge that we have not conclusively pinpointed the mechanism underlying the functional significance of conflicting stereotypes, our studies do suggest some clues. We explored the co-effect of the stereotype related to a certain category and the behavior of the target. The results indicated that, in the warmth evaluation of the old-rich target, the category that showed behavior contrary to the stereotype expectation was the dominant category, but this was not found in the competence evaluation of the young-poor target. These findings are partly consistent with previous research showing that the target whose behavior violates the stereotype expectation attracts more attention, but we have extended this research by demonstrating the effect of stereotype expectation violation on the functional significance of the conflicting old and rich categories in the warmth evaluation. In addition, we extended research on the effect of stereotype expectation violation to examine context as a moderator of this effect. Here, there is no theoretical explanation for why context in the form of target behaviors moderated the salience of some categories but not others, although we speculate that this effect may disappear in the in-group evaluation, or be reduced when there is a very strong stereotype related to warmth or competence of the category. From a more practical and applied point of view, knowledge of functional significance obtained from the current study can be utilized to help individuals to find more effective intervention strategies designed to reduce prejudice. It will be important in future research to determine whether intervention targeting the dominant category or the "other" category will be most useful for reducing stereotypes.

We also make a methodical contribution. The pilot study used a categorization task to identify the functional significance of the conflicting stereotypes, and Study 2 extended the stereotypic explanatory bias approach to study perceptions of cross-categorization groups based on participants\' attributions. Sekaquaptewa et al. ([@B42]) posited that subtracting the number of explanations (internal or external) for stereotype-consistent events from the number of explanations provided for stereotype-inconsistent events provides an indirect measure of the stereotype. In contrast, in the current study we coded the attribution based on the attribution positivity, which is a more sensitive index compared with the type of attribution (internal or external attribution).

With regard to other limitations and potential extensions of the current work there are several issues worthy of note. First, members of an "out-group" based on one category may be evaluated more positively if they are also members of an "in-group" based on another category. The sample in the current study was made up of young, educated, mostly female participants, most of whom probably identify themselves as members of the *young* category. As this may influence the results, further research should include older participants, so as to take into consideration the role of the intergroup identity. Future research on this issue is important, as in-group identification is one important mechanism for reducing prejudice and defamation against a cross-categorized group (Crisp et al., [@B12]; Ray et al., [@B39]). Second, further study should also focus on sub-categories like middle-class (rather than rich and poor) and middle-aged (as opposed to old and young) targets. Moreover, other categories such as gender and non-dichotomous categories such as race (African American, Asian, White, etc.) need more attention. Third, the current research only focused on conflicting cross-categorization, but an analysis of the functional significance of consistent cross-categorization might also prove valuable, and future research on this topic is needed.
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